SUMMARY A case of spongy glio-neuronal dystrophy is reported. The clinical features included mental and motor retardation in early infancy after a normal birth, and from the age of 4 years increasingly severe attacks of multifocal epilepsy, with prolonged postictal coma, myoclonic twitching and nystagmus, and at times hemiplegia for one to two weeks. Acidosis was present during the periods of postictal coma. Jaundice occurred several days before death at the age of 5 years. Neuropathological examination revealed severe spongy degeneration in the thalamus and dentate nucleus, and the cerebral cortex to a lesser degree, with sparing of the white matter. There was partial necrosis of liver cells and in some areas regenerative nodules. Possible aetiological factors linking the cerebral and hepatic pathology are discussed.
Of the progressive degenerative diseases affecting the central nervous system in childhood the neuronal storage disorders and leukodystrophies are relatively well defined both with respect to clinical features and pathological changes. In contrast, there is a poorly classified and heterogeneous group of conditions among the degenerative diseases of the nervous system in childhood, and Alpers' disease (Alpers, 1931) or 'progressive infantile poliodystrophy' (Christensen and Krabbe, 1949) falls into this category. Klein and Dichgans (1969) reported the clinical and pathological features of three siblings with a condition closely related to Alpers' disease and which they called 'familial juvenile glioneuronal dystrophy'. More recently, Jellinger and Seitelberger (1970) have reported similar cases in earlier childhood, using the descriptive term 'spongy glio-neuronal dystrophy in infancy and childhood'. They reviewed previously reported cases of progressive poliodystrophy and suggested that approximately two-thirds of the cases are symptomatic of heterogeneous causal factors, mainly oxygen deprivation or circulatory disorder. Only in 24 cases did clinicopathological data fail to disclose evidence of exogenous or other known noxious factors. They considered 50 this idiopathic type of progressive grey matter degeneration to be a distinct entity with the presumed basic pathology affecting the glioneuronal unit. In view of the prominent histological change of vacuolation they suggested the name 'spongy glio-neuronal dystrophy' be used for these cases.
In this paper we report the clinical and pathological features of a further case of spongy glioneuronal dystrophy and discuss possible aetiological factors. areas; the remaining nerve cells showed shrinkage and hyperchromasia in some regions, while in others they were normal. Neuronophagia was not observed. Astrocytic proliferation accompanied the cortical degeneration. The astrocyte nuclei were 9-15 ,u in diameter and were generally rounded with clear nucleoli. In some regions protoplasmic astrocytes were present. No glycogen granules were demonstrated within the astrocytes. Rod type microglia were present in all cortical areas examined. Frozen sections stained with Scharlach R revealed small amounts of neutral fat accumulated within the perivascular spaces.
There was neuronal loss and gliosis in the Sommer sector of the hippocampus. The myelin in the central white matter stained normally except for some mild pallor in relation to the most severely affected areas of the cortex. In these areas some protoplasmic astrocytes had formed, while in the remainder of the white matter a general increase in the numbers of the astrocyte nuclei was found.
Marked spongy degeneration was present in the thalamus and the subthalamic nucleus (Fig. 1) . The hypothalamus, zona incerta, substantia nigra, globus pallidus, caudate, and putamen were spared. The spongy change consisted of a series of clear spaces of varying size with sharply defined borders (Fig. 2) . A nucleus which appeared to be of astrocytic type often projected into the space and occasionally fine filaments spread into or across the space from the region of this nucleus. The interstitial tissue showed degenerating nerve cells and myelin with increased numbers of astrocyte nuclei. Occasional giant bizarre astrocyte nuclei were present in these areas (Fig. 3) . The optic nerves showed no abnormality. The cerebellar cortex showed degenerative changes with Purkinje cell loss and thinning of the granular layer. The dentate nucleus showed changes similar to those found in the thalamus (Fig. 4) and the fibres of the superior cerebellar peduncle showed marked degeneration. In the red nucleus some spongy change was apparent. The inferior olivary nuclei showed pseudohypertrophy (Fig. 5) , while the pyramidal tracts stained poorly with myelin stains and showed some ballooned myelin sheaths. The cervical spinal cord showed no abnormality apart from some degeneration of the pyramidal tracts, and there appeared to be loss of occasional anterior horn cells with associated gliosis.
The liver weighed 412 g (normal 680 g at this age).
The capsular and cut surfaces of the liver were yellow. Histological examination revealed partial necrosis of the liver cells, confined principally to the centrilobular regions, and reticulum stains demonstrated collapse and condensation of the reticulum in these areas without significant proliferation. Masson stain revealed very little collagen in these areas suggesting that necrosis had been recent. A diffuse polymorphonuclear infiltrate, and some haemorrhage was associated with necrotic liver cells. In one or two areas the liver cells formed small nodules in which the cells showed polyploidy and intense basophilia indicative of strenuous regenerative activity (Fig. 6) . In a few areas there were collections of lymphocytes and plasma cells mainly related to portal tract areas. It was considered that the appearances were similar to those of acute hepatitis with continuing damage to the liver, and in which the presence of regenerative nodules suggested past episodes of injury from which partial recovery had occurred. DISCUSSION Jellinger and Seitelberger (1970) suggest that spongy glio-neuronal dystrophy is a familial degenerative disorder of the nervous system with distinct clinical and pathological findings. Comparison of the clinical and pathological features of the present case with those of Jellinger and Seitelberger (1970) and others Cited by them in the literature shows a close similarity, particularly of the pathological findings. There are many pathological features in common, with the main points of similarity being the spongy change in the thalamus and dentate nucleus, the form of the local reaction, and the marked involvement of the cerebral cortex but the sparing of the white matter. The cerebral cortex is less affected in the present case than it was in the patients of Jellinger and Seitelberger. The findings of cortical laminar necrosis, hippocampal degeneration, and cerebellar cortical damage suggest a hypoxic component in the present case. The cerebral cortical lesions are, however, more diffuse than would be expected in a purely hypoxic lesion and superimposition of hypoxia upon a degenerative process would appear more likely. Although the lesions bear some resemblance to those of subacute necrotizing encephalopathy, they lack the intense capillary proliferation found in that condition. This, together with the distribution of the lesions, would appear to distinguish them. The association of hepatic and cerebral lesions in the present case and case 1 of Jellinger and Seitelberger (1971) Dreifuss and Netsky (1964) , Laurence and Cavanagh (1968) Although extensive metabolic investigation in this case has failed to reveal evidence of an inborn error of metabolism, we would favour this as the most likely aetiology. Although there was intolerance to certain foods, it was not possible to identify any specific food component that produced anorexia and gastrointestinal disturbance. Similarly, we were unable to incriminate any particular metabolite in the production of acidosis in association with the episodes of status epilepticus. The familial nature of the illness, with siblings being affected in Jellinger and Seitelberger's (1970) report, together with the likelihood of siblings being similarly affected in the present family, raises the possibility of autosomal recessive inheritance.
